Hydrogen peroxide signaling mediator in the activation of p38 MAPK in vascular endothelial cells.
Substantial evidence suggests that a transient increase of hydrogen peroxide (H2O2) behaves as an intracellular messenger able to trigger the activation of different signaling pathways. These include phosphatases, protein kinases, and transcription factors among others; however, most of the studies have been performed using supraphysiological levels of H2O2. Reactive oxygen species (ROS) generation occurs under physiological conditions and different extracellular stimuli including cytokines, growth factors, and shear stress are able to produce both low levels of superoxide anion and H2O2. Here, we explore the redox-dependent activation of key signaling pathways induced by shear stress. We demonstrate that laminar shear stress (LSS) rapidly promotes a transient generation of H2O2 that is necessary for the activation of the stress-activated protein kinase p38 MAPK. We describe p38 MAPK as an early redox sensor in LSS. Our studies show that it is essential for the activation of endothelial nitric oxide synthase, the subsequent nitric oxide generation, and the protection of endothelial function.